Characterization of an Mg2+-dependent endonucleolytic activity of the rat hepatocyte nuclear matrix.
Initial degradation of chromatin into high-molecular mass DNA fragments during apoptosis reflects the periodicity of chromatin organization into nuclear matrix-attached loops. In this article, we put forward the hypothesis that this pattern of DNA cleavage is also a result of the localization of an endonuclease on the nuclear matrix. Namely, we observed an endonucleolytic activity of the isolated rat hepatocyte nuclear matrix. It was Mg2+-dependent, with an optimal activity at pH 7.2 in the absence of either Na+ or K+. It was fully active in the presence of Zn2+ and capable of introducing single-strand breaks into plasmid DNA. It did not display a sequence-specific activity. A 23 kDa DNA nuclease that was principally localized on the rat hepatocyte nuclear matrix was detected. The enzyme shared the biochemical requirements with the nuclear matrix endonucleolytic activity, thus we proposed that p23 could be responsible for the endonucleolytic activity of the nuclear matrix. In view of its properties and preferential localization on the nuclear matrix, the endonuclease described herein could be a possible candidate that brings about initial DNA cleavage during apoptosis.